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Polyimide precursor solutions comprise an organic liquid and the reaction product of an aromatic 
dianhydride and an aromatic diaminobenzoxazole capped, on at least one terminal end, with a 
Afunctional chain extender. The bifunctional chain extender has one functional group reactive with the 
amine of the aromatic diaminobenzoxazole or the anhydride of the aromatic dianhydride and another 
functional group which does not form amic acid linkages, but which is capable of further reaction to 
increase the molecular weight of the polyimide precursor under conditions other than those used to react 
the aromatic diamine and aromatic dianhydride to form the polyimide precursor. These polyimide 
precursors can be converted into polyimidebenzoxazole polymers. 
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frtblC 7 JV* a V 5 4 K (H#o Pluorogl ide ® ) i li I M S 

fc^v^i, piBoit ^jsnngt> b< n^m'Mimw^'fftfrt lt, 
v^^p^#6 0 p i Boii©ij ^^m^nmm?mmzifrtf-t%rttLb* 

— #&#J^ 0. 1~ 100-^ ^n^ — N/W^fco-C^fb-^-S. ^(DM^^tt 

So 

(Dftm<Dm^&t;&£ikgtit£^m&£um^m^mtf-tz> 0 mx.&. ioo-^ 
°c k *5 v vr?vu y ^ ^ >f -/u h«t fcx^xmmztiztfVT^ vmi&mmii 

ft £ L < ^15, 0001? yf^7X (cps ) <£ "9 ft% L < fi^lO, 000 

~ biz ioTjg^^ti^o 



(32) 1 1 -5 04 3 6 9 

T-#s(m^t>, tits, 0*b<fi, t°^y>\ ^y*/y>\ hyxf/i, 

7^y, ^^£/cf4^;ftk<7)^4^ *3«fctJ^ ^ffl#f^ 3, 410, 

i£h, J»#Jli, 0* L< te^lo^E-/^— t?^ h^Sg^i, <£ L< fi^ 100 
mX\ rt>o. £J£ b< ttjft 500^-/1^—1?:/ «t <9 b< f*#?J 40(HE-/l^ 

©IiW4ft^fili*ftt 1~ 200*/w<— fe> K £?£L<filO~ 150^E-/^ 
— fe^K «t t>#* L< (220~ 100^1^?— fe^ h<£>ft-CfflV^ft£o ^°!17 5 



(33) mUW- 1 1 -5 04 3 6 9 

^-r^fc*^, -20°C~ 140°C^^ c t< > J;(9^^b<{i -20°C~50°C N to 
i: t>0*b< « -20°C~15°C-e&5 o ffiffltSi^Ctt, W^'Jfi^^*^^^ 

wj-. t i>mo®x&zttftt*hm3oftMm<Dm, mm&Ttzzt&x-z 
z> 0 -m^ vtfcxfiftmvo'Rmmmmmb&m'tzb, um^fctf-tzmt 

ffiv^xiiffi-rsr t s„ p i Bo#?y v-^i^o^iT^^nsi^ 
zftmrnnmrntpizmmmuu mz.t£. (ton 

0*L<{iHfi (20°C~25°C) XhZtfthb*t>) 50'C&LT<Dt>"rfr\Z±.tf1tmM 



(34) 1 1 -5 04 3 6 9 

i~o rtSSttft (" iv" ) teTIB^iU-J: «£*t<5 0 

7} inh = 1 n (r} rel ) / C 

n r. X\ v rei ttffi^tttft* fete t / 1 o (rrtufi^M^ K3feig#i«^^o 
©TO^7^fcfci5©fi/y y (" d 1/g" ) -efe5„ — Jtttofcl, to* 

m \z *s t-t § p <Di&m \z & s mm &w o „ 

= ^ 0. 2g/dKD^jt^^^5*-CN-^^^-t 0 n y v?y 

TSlj^-r^o MfcJ:t>'M©lTi$l1tt> ^3^-^7-7 (Schott-Gerat 
e ) OCT 1450/AVS 310 SMll^ftffl LT, 25°C{^*5V^T, & £ -£0. 63mm<DF*l 

3l^#ttfiASTM D882 i^ot»f5 0 tt^tt^ n y ^IBJBHft 
^t)W%k (Cross-Hatch Tape Peel Adhesion Test ) VXMfeirZ> 0 ^<D 

^ (mm) (DjEJjM& 100B 

TM 

Scotch ) (50 800#^ — ^joJ;t>^3 5/^ (MO C> 600^— -f^^M LT, 

ziEjjWKDmt tti?ffi$ti5„ afe^/h$v^ ^©7>f^©itef/jiigv\ 



(35) mmW- 1 1 -5 04 3 6 9 

iMUitMW^OfV-^-^^-^ (Dean-Stark) h 9 v 
itV^HP<Z) 500ml <D%}&Z7 y 230 5 U U y hA' (ml) ©N, N' 

-^f^7t h7 5; K (DMA C) :fc5«fct* 100ml(D h/^^^^^fc 0 ^<D7 

mWL\^$o\^Xmft£fcX\<^Z>mM^, 20ml©^lDMAC, 0. 70M*/^— i?^ h 
©N-^f^t°o!Jv ; yy (NMP) ^r-g-tfl7. A (g ) ©2, 6- (4 
, 4' -v^T^y^ai^^) -^<^y [1, 2-d:5, 4-d'] \f^^ 
y*—/U (51. 446tnmol) x 15. 695g (D 4 , 4' -^^v^ ^/l^*S7k#J (50.593 
mmol) *5«fct* 0. 167g (D^> U4 ^mM^^O ( 1. 7mmol) ^r^P Lfc 0 ^680#PffJf£ 
, ttbtLfc^y 4 ^ Kftllftt, 1.40dl/g<Df*lM^ (IV) (NMP4 3 , 25 
"C^V^T. 0.2g/dl(7)M-e?l'JSL/c) ^WbTV^Co 

OOUftmfeWL (rpm ) ^38#^cDM^1^ ^^&J;t/6000rpm -C30#[if|<D^ 
U 30°C^27 

#Wi&*>s 15^PB^^t-C60°C*-e^PHftU N 60°Ci«115^^^, 30^fH1/^ttT 225 
tJT'HU 225°CiC115^^f*^> 20#|!Bj&>f*T 300°Ct«t, 30 

0°C^ lUi^ofc, ^(D^^-^n^^^^T-^LTCo r<7):7^ 

(i 2.9^n^ (Atm ) "C^S £ $IJ££ tlfc 0 X & * 

-1- ^ /l^7000rpm T30f^-T?;fc 5 ~ t JSWifttjfe t [WJ D^££r $ <b 2 m& «9 3£ 
Lfc 0 ^<D^i-CPMLrc2o<^t^^f<7)7^^AJ¥^tt> 2.6 fim &£rj 2 

. 5/zm -Cfcofc 0 ^7)7^/^14, 37. 3Ksi (7)3l3fi3££> 1. 28Msi <7}§l3S#tW 



(36) ®m¥- 1 1 -5 04 3 6 9 

ioX^t 1.8^? v><DM£, 18 5; ^ n^~1000 5: ? v XD$M(DT J\/ ^ =■ <y M% 

^tVM Lfc 0 500rpm ^' SWItDM^i^^^/^it^lSOOrpm -C30# 

75^tT60°C^-e^PSL, 60°C^15;9f B m^ 30#|fflfl>ttT 225°C* tfAPUft U 2 
25°C^15^PbW*>. 20#WjWC 300 ( C*T*ML, 300°C^ 1 NfW^o 



T ;w ^ - ? A m 

mm/mm 
(/im ) 


( p. m ) 


7 -f 
( u m ) 




18/2 


0. 910 


0. 320 


0. 648 


18/2 


1. 010 


0. 48 


0. 525 


24/2 


1. 705 


0. 89 


0. 478 


46/20 


1. 825 


1. 475 


0. 192 


114/90 


1. 825 


1. 585 


0. 132 


330/304 


1. 820 


1.625 


0. 107 


1010/990 


1. 815 


1. 695 


0. 066 



MM 2 



(37) IftmW- 1 1 -5 0 4 3 6 9 

Hl^JlOKi^fflU^ 59.9ml(DN-^f;H: 0 ciy v'yy (NMP) *3«fc 
T>*25ml<£> h/I^^ *3«t T>* 9. 185g <£> 5 — 7 5 / - 

2- (p-7?/7x ^yl/) -^<^y^-dr^>/— /W (p-DAMBO, 40.78mm 
ol) „ 0. 286g <D-?U4 yWtMfoVa (2. 91mmol) 8. 577g !J <7 b 

^~M?k^ (PMDA, 39. 32mmol) (D* 7 -7^£Al«ll^?rf ffl t T 
, tfV 5 K5fe»S^^bfc 0 a©^/^-£l0ml<Dij&^NMP£fflV^-r 

-f-^^UTCo 44t«^ #p>tLfc7Kyr^ m3feilK#;W«i. i9di/g©rt^i^ 

(IV) (NMPtp> 25°C^joV^T. 0. 2g/dlc7)jift^-T?aiJ^L7c) £rWL~CWc 

o 



^fflbT^jEt^ML, mwr, tfim£frx\<^#v7 ^ ^mmm^. 12.2 

mlWNMP, 8. 13ml<D«t7k@^ (AA V 86. 2mmol) jo £t>*2. 16ml<7) 3 - U ^ 
(3-P, 22.2mmol) £ 3ftmSX-tWfXmTmM bfc 0 55>^W 

t#^nfc^^ (MAT'^rt p-DAMBOjoi^PMDA©^ 
!i7^ Ki©f]17.5M^-feyhNMPM) Sr. 0. 015^ ^(D^f^ V?*: 

, Qnmm'fctpx ioo°c^^v^T4o^^p^L7c 0 -(D^^suj^&rf^xfrbn 

iU 30°C^27£f B W*>. l5ftmfrftX60°C-£X'tomL, 60°C^15^P^f*^, 30 
ftfcWtX 225°C*-^»L, 225°C^30^-P^*^ N 20;9f*H/^ttT 300°C 

£-?»u 3oo°c^ i2o^r H m^ N m^.. mmum^x^ni^tio ^.coy^jv 

35.25Ksi (D^\m^^, 1.41Msi <D3l3ft#t»:&<£ Xfi 4. 5/"?— ir > h 
fiJM^S-?— WtfaAtf 9. 180g (Dp-DAMBO ( 40. 76mmol) , 0. 307g (D 



(38) 1 1 -5 0 4 3 6 9 

MA (3. 14mmol) $3 £Xf 8. 548g (D PMD A (39.19 mmol) frbj&V , 

vmmm&WL* 8. a^kd nm p -e«-r 5 r £ ^nmmm 2 t^jb l/c t> <r> t 

> ^Jg-fb^-tir^) Htrt-. 20. 0ml<7>NMP, 8. llmlCDAA (86. Ommol) $o£Xf2. 15ml<£> 
3-P (22.1mmol) £: £i±/c„ ^ (D/K V 4 5 K5fc»im, 1. 29dl/gO|*)gtf 
ttft (IV) (NMP4>, 25°C^^V^T, 0.2g/dl<Dmm-?mjELtc) Lt 

miklsfc~7 -i >VJ*\~X 36. 60Ksi (D%mffi£, 1. 42Msi (D§|3I#t£^:& <t t>* 5.6 

HJfi^J 1 (^Sff^ffl Lt, 149.9ml<D^NMP ( h/^^fifflV^i". M@ 
l&PgfiMV (Df&m&fcRl&fttiim *P<D17. 420g <£> p — D AM B O (77. 336mmol 
) „ 2. 304g ©T^y^/^n^ry ( 19. 33mmol) 3o «fc T>*18. 977g ©PM 
DA (87. 003rnmol) frbtfV'CZ K5fe.»«^^bfc 0 44B#^COS^B#^^> 
^I^i tt©ttg ( 5. Orpm <£>>i^<£>cp40#* t"^ K^Sr^ffl Lt, 25°C^ 
*31>-C\ -fAsy*-?* — /^K^DV-II+^ffTiftJ^Lfc) f±3705ir yf^7Xt 
fcofc 0 ^<DH# N ^^tLfc^yT^ K»&»»««:, 0.56dl/g©rtffRttaF (IV 
) (NMP^ 25°C^fcV>T, 0. 2g/dl(7)ii^T*S!|^Lfc) £WLTV^c 0 

fctK -ttt ib Cupgfi 3. 3^ ^ p ^—10005: ^ a ^;frfco/c 0 r<D^— />3rl5 

„ X t 0 >-dr^^^— tp"C. 500rpm T?lOj0?W<Z)^^J^>r^^*3«ttJ ! 39OOrpin t?30 
*—^Sr, ^M^^60°CT'(i^<80 < CT^6r i^fiHife^!|l <tlRlC^^ 
^xw%l©p I B07^;^^(?^li 3.8/zra T*fco/c 0 7V^ — 



(39) mmW- 1 1 -5043 6 9 

4 n^-^-£<£/BLT$J5£Lfc 0 r^^WTOti-^tSo 



( u m ) 


sir ft $ 

(Am) 


y 4 A/ A 

CfT rTW- ■ ^- 

(//B ) 




4 


1. 850 


0. 915 


0. 505 


11 


1. 870 


1. 270 


0. 321 


32 


1. 875 


1. 390 


0. 259 


100 


1. 875 


1. 505 


0. 197 


320 


1. 875 


1. 740 


0. 072 


1000 


1. 860 


1. 805 


0. 030 



mMM5 

M1fcffl4 £|5]C&fl5£{£fflLT, 104. 2mlC7)^;^NMPcf CD19.400g (Dp-D 
AMBO (86. 127mmol) N 3. 378g COMA ( 34. 45mmol) „ 15. 029g OPMDA 
(68.901mmol) frbtf V 4 $ K3fe»«^fife bfc G ^ bttfc^fe!IE^«fi. 0.3 
09dl/gCDrtMS ( I V) (NMPtf, 25t:^*3V^T, 0. 2g/dlC9jiSTiIJ5£ L 
fc) S:tbTV^ 0 

Mti&M 4 km Cgtfff Sr^ffl LT, * t° * * — f T\ 500rpm T*15#^ <£> 

Mif-'Y ^/W:fcJ;l>*4600rpm -C30#^CO^ fc^lNf ^/WSrlgffl LT, ^^^CO 
^lbv/JJ3y>x-/> (i^^^^j 1.9$ ^ t3^-Cfc<9, *gtfS 3. 3$^n>~1000 

IffliWTSO'C^-CMiU 80°C^15^r H m^. 30#Mri»tf-C 225°C3:T«iU 
225 t CK:i5#ffl»*^ #^ 20#BOfl»ttT 300t^t«L, 300°C^ V&Wfik 

^.(D^ol— /N±Jt#e>tt/tP I BO^II(Dj?^fi 4. 175$ i^n^ 



(40) HfcmW- 1 1 -5 0 4 3 6 9 



T /I/ $ — «7 A d 


7 ^ ; - -> A 


y 4 iV A 




SB/HBP 






¥ *I Jt 


( U m ) 


( # m ) 


(//m ) 




26/2 


1. 670 


0. 815 


0. 555 


30/6 


1. 930 


1. 260 


0. 356 


54/22 


1. 985 


1. 525 


0. 225 


120/92 


1. 995 


1. 720 


0. 132 


335/310 


2. 005 


2. 010 


0. 008 


1030/1000 


2. 010 


2. 030 


-0. 014 



MMM 6 

MftiiM 1 tf^&^r'fgffl IT, 25. Oml<Z)N-7<^V^fc°a JJ >- (10ml 09 h/P^n. 
>-(7)@*^J; <9 ^^Lfc) «P<D 2. 320g ©p-DAMBO ( 10. 30mmol) , 0.0 
40g (DMA (0.40mmol) *3 cfc t$ 2. 203g<D P MD A ( 10. lOmmol) 
MMjK^f&U m«1.80dl/g<7)rt^^ (IV) (NMP^K 25°C^*3 
Vvf, 0. 2g/dl<Da^^M^bfc) £^Lfc 0 ^.(Dmm^t LTOf^fi, 25 
°C^*5V>T, l.Orpm (7)ig^(Dcp51#^ fc°^ K/l^^Wt"6 ^Vky 7 ^ — KM 
DV-II+^lf^J: "9 > 125,950i?^^/^TX-^fc6<t /|iJ^$nfc o 0.030^^^- 

;©7^;VA^ ^IfS^tfT? lOOT^^TGO^PMfiftU 'JP/^bMttJL 
fc„ JFS: 225 0 C£T:M*X r<D^^^ttTV>6^-f /UJ±%~<D-F<Dip\zmiOftm 



r©7^/l/A^^7^!4^liV^fc 0 r©IV^7^;^{l^ (mils) 

^fiJ¥-T^Yc) „ 

^1&0!J 2 LT, 149.5ml<DNMP (20ml(D h/l^ ^(D^^\Z. X >9 

^j^bfc) cp(D13. 853g Op-DAMBO (61. 500mmol) „ 0. 119g COMA (1. 



(41) #g?*P 1 1 -5 04 3 6 9 

22mmol) *> ±#13. 282g <D PMD A (60. 892mmol) ^b/KH^ K3feKfeK4"^ 
fifebfCo #bttfc^.lE#)K(±1.80dl/g(7)rtm^ (IV) (NMP^ 25°C\Z$3 
V^T, 0. 2g/dl<Dm&-?mjE Lfc) &WLTl^ 0 25°C^£>l^T, 1. Orpm <DM 

Lfcr^S^i LTOMfi, 105,900i?^^^TXT*fcofc 0 

mhnfrVmm'MMWi*, 35. 2ml<DNMP<7)?«£ LT^T»Lf;il2.2ml<D 
ftlTkgfcgfe ( 0. 129mmol) *J«fct* 3. 2ml<D 3 - fc° 3 U V (33mmol) <ir , H tfeflij 2 <D 

^^20^75^tT 300°C*-e_htf, 300°C^ 20#P P !H£ofc o Jfcfc, #teH5£L 
fc^/W^Sr, ^5tf#H^^-e, 30#fSJfl>ttT 400tlt«L, 400°C^ 2H# 

Jf^^tUV^c 0 ^©7^7^(1 ft} 55.65Ksi <E>5l3R3&£x #U. 28Msi (D§| 

S#^e^ii^TV>5HP(7) 250ml<D%&.7yX=*ip\^ 20. 423g ©5-7^ 
/ - 2 - (p-7^7i^) -^^y^^-^y— /I^ (90. 669mmol) „ 2.540 
g (D^^-f^MTk^ ( 25. 91mraol) 16. 952g <D fcf P y U $> h^— MtK#J (77 
.716mmol) *3«t t^90. 0mlOf£*ftNMP Sr^V^ I©77^3^1|f^ll^ 
— $?Lfc„ rcO^^jSr, £ 9.4ml(7)NMPT'«Lfc 0 44B#ffl@L #f>ft 

fczKlM ? K5t»W«s 0.340dl/gOF^m^ (I V) (NMPcf, 25t)tfc 
Vvf, 0. 2g/dl(DMT^'J^Lfc) £*TlyTV^ 0 7. 7mltf>ftJftNMP SrSfobP L 
T s r<£>?«&£ b^*3RLfc 0 ^^tLfc^CO^fi, 25°C^^V>T, 2. 5rp 
m «7)ji^cOcp40#^ fc°^ K^^Wi"^) yVi^^ y 7 y ' — /i^ KMDV-ll+f^ft^ J; «9 
, 5876-fe^^^TX-e$)5 tmfeZntCo 



(42) 1 1 -5 04 3 6 9 

fccfc^e i. 95: 9 p xdM&s 3. 35 9 n ^—10005 ^ p ^©d©7;i'5 — ^a 

*Lfc^x-/x^i|«T-(;«L, 30°C^27^f^f£"fb. 15£f H 1/WT80°C 
*-e»L, 80°C^15^m^, 225°C;£-eMU 225°C^15^ 

fc 0 ^t^^r-Y^^—cfi^ 500rpm 'Cl0f^(D^(u^'4 9 /^*5 J; t>*5950rpm "C 
30#ffl<£>;* t°>-1^-r i^^^T 300°C^-CiPSL, 300 0 C^605>^^:Or. t \Z. «t t> 

#b*LfcP I BOii©)|^|i^ 4.085 5 ^ P ^-C$>ofc 0 itrfST/1^5 



T 5 — A fi 




"7 >f A 




M/Higl5 








C jti ID ) 


( # m ) 


( u m ) 




13/1 


1. 525 


0. 380 


0. 793 


26/2 


1. 570 


0. 700 


0. 585 


32/4 


1. 865 


1. 170 


0. 373 


54/22 


1. 945 


1. 485 


0. 236 


125/90 


1. 950 


1. 650 


0. 149 


340/305 


I. 950 


1. 960 


-0. 003 


1030/1000 


1. 940 


1. 925 


0. 006 



MfflUM 2 (Dt^M^i^M tT. 650ml <DD MA C:|oJ;t>* 130mlO b/^> (^» 

bju^^n^y <DmM(Dm^£;£foZ)) tp<Dwmt lt©, 46.042 g ©2 



(43) <®m¥- 1 1 -5 04 3 6 9 

, 6- (4, 4' -^7^7x^/1/) -s<^y [1, 2-d:5, 4 - d ' ] 
t^^-dri^y— ( 0.133 76mol ) (0. 54fi*'*— ± > h (DNM P t?) , 
0.434g <D-?UJ >mM7k% (4.43mmol) 3o J; tK40. 807g (D4, 4' -t^r^ 
y^)Vm.-^i^i ( 0. 13154mmol) ^^7^ W^^Lfc 0 ^68B#^f^ 

, nbtltctfV 4 ^ K3fc^t&«HU 1. 37dl/g(Drt^S (IV) (NMP4 3 , 25 
tCfcV^T, 0.2g/dl(D^-eaiJSLfc) ^WLTl^Co 

^(D^W.<D 53. 12g 2. OlmlO^Tk^^&^tFO. 53ml<D3-fc°=i y V ( 4.9 
ml(ODMAC^©Mi: LT»Lfc) Hi£$l 2 

0. 010-Y >-^(D^\ y7*m~rZ> 9—zf\s— FT% 

30^MU Jfcfc, #7^^ibte/$SU T/i^^ ^^A^<7)#^IS^bfc 0 ifcfc 
, 1©7^/^^ ^M^^fpt? 225t:*t?APf?&b, 225 0 C^15#PpH{£^ 20 
#ffltf>ttT 300°Cl£7?;MU 300 o C^605>PbW ofc 0 Jfcfc, #^@^Lfc7>T 
/^£r, ^^fflM'p-e, 30 o C^27^^f*^> IS-ftTRfrrtX 350°C^^Pf^L. 

350°c^ 120^1^-^ Sl?a$tt^iPLfc 0 nhfit^-y 4 ^aoj?^ 

8. 8 /zm -C$>ofc 0 
1 0 

HJE0»J 2 ©fiffi ^tffltt, lOOmlON, N' — i?^ ^;I^7i? h7 5 K (DM 
AC) joit^OmlCO h/Uzc^ h/l^nVfi^/'v' — (D^nOtu^®^ £*T,5 

) tp<D 9. 866g Op -DAM BO ( 43. 80mmol) N 0. 094g COMA ( 0. 094mmol 
) &J;t/ 9. 449g <D PMD A ( 43. 32mmol) ^ib^y-f^ K^f^S^-n^c U 
^©^7-^-^17. 4mlO^DMAC-e-r-f-V^£ 0 44B#P H m. # fbtv/c* 0 y T 5 
K^5fc.»>Wd:2. 34dl/gOrtgl5|^ ( I V) (NMP^ 25°C^^V^T, 0. 2g/ 
dlO^-eliJ^L7h) £WLTV^/c 0 

^htlfz^])4 5: K:fe!lE#>M^ 8. 66mKDM7Ki^^ (91. 8mmol) :Jo J; 1/2. 28ml 
CD3-t°^y^ (23. 4mmol) (21. 0ml©DMAC ^(D^&t LTTK^tLTV^ 

^tp^^PLfc) <bS^$*fc 0 :o|» 4. o^jf # u mz., T^t°l/ 



(44) mmW- 1 1 -5 0 4 3 6 9 

— * — K «fc 5 m± Ztiiffl bT 15. # * fog * Lfc 0 :©77^3^|| Srfg 
fflLT^tMU rw^Sr^ 0.040-f ^^-W^-v^^SrW-rS 

^ASr, ^tf^^-e, 225°C-C50^-^WL. 20^^ttT 300°C* 

-e;MU 30o°c^ 2B#Pb^^>. ^f-, ^M*tv££|]L7c 0 m^, :©7^;^ 

^^la^^-e, 4oo°c-e 2mmm&mLtc 0 

^<D7 A /UJ»te^ 45. 2Ksi (D$m&£, 1. 36Msi (DSIMIW&cfcO^. 6^° 
1 1 

^iii^ij 2 (^»a#f ^-ffiffl LT, 1983ml ©NMP $3 £Tl 100ml (D h/^^ (^(D h 
)Vz^^\^J-^— 0»(DSff^@*^ttS) tp^fi?L/c 142. OOOg Op-DA 
MB O ( 0. 63041mol ) s 1. 359g (£>MA ( 0. 01386mol ) 135. 993g <D 

PMDA ( 0.62348mol ) fribtfV-f^ K«4«£l3^L7c 0 680#P^^> 
*l7c^y-f ^ K5fe»Ktt. 2.39dl/g<^l*]MiS (IV) (NMP^\ 25°C^fe 
V^T, 0.2g/dl(7)MXiiJ^L7c) SrWLTfet), 1. Orpm ©MOcp51#^ t° 

>- K/i^^w-r s ^ jx ^ 7 a kmdv-h+^si+^ i o xmfe Ltc r <om&£L 

fat L.X<D^mn, 117,800-ir^^TKT XT*fcofc D 

#^nfc^^, 0.040^ v^<d=¥> 6i5-r ^^-co Y#9—-fys— 

KT\ »^i^7^4R±^dr^^ h L/c 0 r©7^/WA^ ^HS^tT' 100 
^fc:fc^T90#lfflJ!Hl?l&L;fc o r(7)7^^^if7^^bli^L, T/l^^<7i»$!J 
©#KHJ£Lfc„ #^@^L7cv'^^A^ N ^«at^t»-C, 120°C-C30^, 

225°c-eio^P B 1s 4oo°c-eio^^ML, ^M£Tv££PL/c 0 

42. 9Ksi <7)3I3S$I^ 1. 51Msi <D3l^#t£^:Jo 7. 6/*— fer ^ h <£> 



(45) mmW- 1 1 -5 0 4 3 6 9 

77^3|ili - e^v'$tl5) *P(D 3. 400g ©p-D AMB O ( 15. 
09mmol) N 0. 407g <D7 # /Ijg&MfcQll (2. 74mmol<D — Wt&fiffitf)**- 3^ y 
i/^IJ) *5«fct*'6.096g <£>2, 2 -If* (3, 4 - v^/Wj^v^ a^~M ^^r^ 
VfVifV^U^ZMitM ( 13.72mmol) frbtfV 4 $ Kft»® ££*]5£ U ^ 

^e/-^— & 2.4ml<D^;^N-y f^t°o y vV ^ (nmp) T-t-rf^i: Lfc 

o ^I22B#^^. nhfltl^V 4 ^ Kllftlli, 0. 39dl/g<Z>rtgff#&g (IV) ( 
NMP^, 25°C^:fcV^ 0.2g/dl^»a^T'i!l^Lfc) &#LTV>fc 0 #b*Lfc 

mmZ, 6. 2mlC»NMP(D^P^ c fcoT$b^#«?LfCo 

4.22ml<Z)4i|7K@^^cttJ ? 1.08ml<D3-fc o 3y ^ (12. 8ml CD 

8.38 g (D'mm&mti 0 ^.<Dit^m^4 ^ v^ti^m^u^m. (iv) ^ 

NMPtp. 25°C^:Jo^-C, 0. 2g/dl(7)M^-e?|IJ^Lfc*-^^, 0. 34dl/gT?£>o tz. 

o 

#fbnfc*M@f££21. lmKDNMPi^gLfco #*b;ft7cMe£, 0.015-f 
^(D^^^^^m-t^ K**— KT\ ^ftv-y/Wb^V (j^ 
Mo Pyrex ™ ) ^f^^^±^^r-¥^ b L7c 0 ^©7^;^^ ffiSHtattf 5 *-? 1 
00°C^^^X lB#P«Sbfc 0 r^^/l^^ ^IISR^^-C, 20^ 

;0>ttT 225°C^-e^PBL. 2O^^)0^t-C 300°C^ "CAPift 300°C^ lB#Pf5H£o 

&mmmMMA(Dmm$:&.ffl It, 20ml<7)NMP:ioJ;t> ? 10ml<7)h/l^L:/ (r<D 

h^xy^;-?- <D»<7)j!in'©*£ti^ >p 
<7) 3. 400g Wp-DAMBO ( 15. 09mmol) , 0. 279g (D 7 5> /I/@£&StM^ (1.89 
mmolO— 'B'tgfjffi^^^-dr-v jy fc^^lj) *5 J: t>* 6. 287g (D 2 , 2 - \?X (3, 



(46) tfrmW- 1 1 -5 0 4 3 6 9 

fV-^-Zr-yy a^—JV) ^^r^-y;V^ru-fu/<yH^7^^ ( 14. 15mmol) 7> 

k^»®£^j&u ism*;-*—* 2.3 m i<D^N-^^^t°o y 

i?;y (nmp) x-f-fg^b \^fc 0 

m22mm&, nbtitctfv ^ ^ v9mmm^ o.484di/ g ortgp^s ( i v) 

(NMP<K 25°C^joV^T, 0. 2g/dl<Z>iiS-eliJ^b/c) £WLl^7c 0 
fcMWn, 10. lml^NMPWtttCiot^ttt^Lfeo 

mhthtz.ftMSfo'M.*:, 4. 22mKDM7K@^^J;t>*1.08ml(D3 !J ^ (12.8ml 

U 5or<D/^=¥^— 8 .6i g (7)'|m*^f#fc 0 

^ K^bfc^#)Ort$P*^ (IV) tt, NMP^ 25°C^^V>T, 0. 2g/dl 
(7)^T^iJ^bfc^^ N 0. 438dl/g-^feofc 0 

^(Dfc^m^ % KfbLfc£/&4^ 24.8ml©NMPl^iL, 0.015-0^ 

Pyrex ™ ) #7 *jg_hfc:3rir * h L7c 0 ^ <7>:7 ^ /l-A Sr. ^^^fpT* 100°C 

X 225°C^-C^PBb, 20^f B l7HtT 300°C*-e^Pf|ftL, 300°C^ mffli%^tz 0 

H^ffil 1 2 

Jf £Ng?B*3 J; Willi ffit ^(D^^-l/-*?-? (Dean-Stark) h 7 V ?°*ffi 
^LTV^HP(D2000ml(D^Ll&7^^ 3tf^ N 417. 5ml<7) N — ^ J~}V fc° P ]) v 5 / 1/ 

j&Sfc, r©77^3^[: 812. 5ml(DM7KT- h7 t Kd7 7VMPUc 0 ift#T 
, ifiOfi^RJSift^i-, 73. 744g <7>5-X^/-2- (p-T^/^ 
=/!✓) )V ( 0. 32752mol ) „ 70. 652g ©t°n^ y y h^"*^ 



(47) 1 1 -5 04 3 6 9 

t$) ( 0. 32391mol ) » 0. 706g <D^ U 4 ^^Mfc^ (7. 20mmol) jo «fc X&QnKDM 

7KN-^^t°o v *?j ^^»L7c„ msmwik. nbtifctfvj ^ Y9mm 

«W\ 2. 41dl/g©rt«fPtt* (IV) (NMPtf, 25°C('^V^T, 0. 2g/dl<7}|ft$f 
H»J 1 3 

m^^Efc <£ tW^tt #©7^y-^^-^ (Dean-Stark) hvv^&ffi 
itl/^£P© 100ml<£>^U&:7^=z4J^ 22. 5ml<£>N-^^vUfc°P 1) ^:}o 
j;t>*32. 5ml<D h/kxyiffiV^o 7 ^ ^ ^tit^l:^^ 

10ml<D h/^^Sr@*b7c 0 ^M^-e^iPL7cf^ N r. ©7 7* = £r£*-CIEJBEfc 
«ofc 0 tH$T, ilUOtiiMIft^!^ 2.961g ©5-7^-2- ( 
p-7^7x- ;v) s<^>r$-2c-9-y~-jU ( 13. 14mmol) , 2. 836g <D fc° p /• 3 
y h&~te&Vd ( 13. OOmmol) 3o=fct>* 0. 028g <£>T W ^i^TM* (0. 29mmol) 

Srsamufc,, ^)44H#^f^, wbtbfc^y-i' 5: h^mmnn, 2. 54di/ g oFWf£,e£ 

( I V) (NMP^ N 25°C 
(CjoV^T, 0. 2g/dl^>a^-eliJ^Lfc) SrWbTV^o 
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